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1 Pin configuration

Fig. 1.1 @®DHS50/100
Pin configuration

(bottom view)
6)-\VOUT
5) TRM
-VIN (3 o O §H+VOoUT
RC (2 o
WIND| o '©
2-FG
@DHS200/250
.:". 3 - '-::'L-T
- (3 o
D-5
RCQ2 > 8)TRM
5)+S
+ *.J 1 O
% +OUT
4-FG
Table 1.2 Pin No.
Pin configuration and DHS50 DHS200 | Pin name Function Reference
function DHS100 | DHS250
@ @ +VIN +DC input 3.1 "Wiring input pin"
@ @ RC Remote ON/OFF 4.4 "Remote ON/OFF"
® ® -VIN -DC input 3.1 "Wiring input pin"
@ @ +VOUT  [+DC output 3.2 "Wiring output pin"
- ® +S +Remote sensing 4.5 "Remote sensing"
® ® TRM Adjustment of output voltage  |4.6 "Adjustable voltage range"
- @ -S -Remote sensing 4.5 "Remote sensing"
® -VOUT -DC output 3.2 "Wiring output pin"
- - FG Mounting hole 6.1 "Mounting method"
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2 Do's and Don'ts for module

2.1 Isolation

B For receiving inspection, such as Hi-Pot test, gradually increase (decrease) the voltage for start
(shut down). Avoid using Hi-Pot tester with the time because it may generate voltage a few
times higher than the applied voltage, at ON/OFF of a timer.

2.2 Mounting method

B The unit can be mounted in any direction. When two or more power supplies are used side by
side, position them with proper intervals to allow enough air ventilation. Aluminum base plate
temperature around each power supply should not exceed the temperature range shown in
derating curve.

B Avoid placing the DC input line pattern lay out underneath the unit, it will increase the line
conducted noise. Make sure to leave an ample distance between the line pattern lay out and the
unit. Also avoid placing the DC output line pattern underneath the unit because it may increase
the output noise. Lay out the pattern away from the unit.

B High-frequency noise radiates directly from the unit to the atmosphere. Therefore, design the
shield pattern on the printed circuit board and connect its one to FG. The shield pattern prevents
noise radiation. Fig. 2.1 Examples of parallel operation when output voltage adjustment is not
in use. TRM wiring, R1, R2 and VR are not necessary.

Flg 2.1 Shield
d pattern
Shield pattern lay out @®DHSS50/100 r"l
(bottom view) ( |
TN . —
_/ [w -VouT
| . .c:- ™
| L
NIN | o (o |*vour
-\L . ~
WIN| o O
. iy
@DHS200/250 Shield pattern
4
P
"N I/_\'I
_ Ay
] - ~ /(—_/’
O
VN | VOUT
| ~
s} o |
- p _/
SN[ ) © | +vouT
O
i / - -
T N
N _/
h. J
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2.3 External input capacitor

B \When the line impedance is high or the input voltage rise quickly at start-up (less than 10us),
install capacitor Cin between +VIN and -VIN input pins (within 50mm from pins).

Fig. 2.2 ON ON
External input capacitor @ @

7t T

-I DC Input CinT DHS series -I DC Input DHS series

» -VIN =VIN

YES NO

DHS50A/100A : 22pF
DHS200A : 47uF
DHS50B/100B : 10pF
DHS250B : 22uF

2.4 Stress onto the pins

B \When too much stress is applied to the pins of the power supply, the internal connection may be
weakened. As shown in Fig. 2.3 avoid applying stress of more than 29.4N (3kgf) on the +VOUT
pin/-VOUT pins and more than 9.8N (1kgf) to the signal pins.

B The pins are soldered on PCB internally, therefore, do not pull or bend them with abnormal
forces.

B Fix the unit on PCB (fixing fittings) to reduce the stress onto the pins.

Fig. 2.3 @DHS50/100 © o |-vouT
Stress onto the pin - |TRM —
VIN | . o |+VOoUuT [—
RC| o
+VIN| o ©
@®DHS200/250 (@ @j
o |-vouT —
VIN| o
o |[-S =
RC o] o |TRM =
o +5
+VIN| o
o [+VouT —
+VOUT, VouT Others
< = < >
Less than Less than Less than ~  Less than
39 2N(4kgf) J/ 39_2N(4kgf) 19.6N(2kgf) \L 19.6N(2kgf)
Less than Less than
39 2N(4kgf) 19.6N(2kgf)
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2.5 Cleaning

B Clean it with a brush. Prevent fluid from getting inside the unit.
B Do not apply pressure to the lead and name plate with a brush or scratch it during the cleaning.
B After cleaning, dry them enough.

2.6 Soldering

B Flow soldering: 260°C for up to 15 seconds.
B Soldering iron (26W): 450°C for up to 5 seconds.

2.7 Safety standard

B This unit must be used as a component of the end-use equipment.
B This unit must be provided with overall enclosure.

B Mounting holes must be connected to safety ground of the end-use equipment, as required for
class | equipment.

B |nput must be filtered and rectified.
B Safety approved fuse must be externally installed on input side.

3 Connection method for standard use

3.1 Connection for standard use

B |n order to use the power supply, it is necessary to wire as shown in Fig. 3.1.
B Short the following pins to turn on the power supply.
-VIN & RC1
+VOUT & +S, -VOUT <« -S (DHS200/250)
Reference : 6. Remote ON/OFF
7. Remote sensing

Fig. 3.1 JUIUUTUIU Heatsink
Connection for S
+Se
standard use F1 _ cin ‘\
ono— —o+VIN +VOUT e~ |
DC Noise Eo Load
| filt L
input | ilter > -VIN  -vOUT |
LeRC FG -8
cr | Y +s, .S : DHS200/250

Cin : External capacitor on the input side
Co : External capacitor on the output side
Cv : Primary decoupling capacitor



Applications manual

DHS series

3.2 Input power source
(1) Operation with DC input
B The specification of input ripple voltage is shown as below.
[ Ripple voltage = DHS50A/100A/200A : less than 10Vp-p J
DHS50B/100B/250B : less than 20Vp-p
B Make sure that the voltage fluctuation, including the ripple voltage, will not exceed the input
voltage range.

B Use a front-end unit with enough power, considering the start-up current Ip of this unit.

Fig. 3.2 o
Input voltage ripple S T E
@
2 / /" |Riple | 8
S " / / voltage | =
ol / €l 3
=3 . 4:_;
£ g
time —>t
Fig. 3.3 . Input .lvoltage l..range
Input current < = -
characteristics = Ip
g 7\
= .-
Q I| T
5 ) _
=3 /

L\ J

Input voltage [V]

(2) Operation with AC input
B The DHS series handles only for the DC input. A front-end unit (AC/DC unit) is required when the
DHS series is operated with AC input.

) DC
Fig. 3.4 In

Operation with AC YES T DHS Load
input

NO @ DHS Load

YEs @ | AC

DC DHS Load

(3) Reverse input voltage protection
Avoid the reverse polarity input voltage. It will break the power supply. It is possible to protect the
unit from the reverse input voltage by installing an external diode.

Fig. 3.5 (a) (b)

Reverse input voltage o—Pp— +VIN ye +VIN
protection F DC IN fh % DC IN
T— -VIN -VIN
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3.3 External fuse

B Fuse is not built-in on input side. In order to protect the unit, install the normal-blow type fuse on
input side.

B \When the input voltage from a front end unit is supplied to multiple units, install a normal-blow
type fuse in each unit.

Table 3.6 DHS50A DHS50B
MODEL DHS200A DHS250B
Recommended fuse DHS100A DHS100B
(normal-below type) Rated current 3.15A 5A 1.6A 3.15A

3.4 Primary Y capacitor Cy

B |nstall an external noise filter and a Y capacitor for low line-noise and for stable operation of the
power supply.

B |nstall a correspondence filter, if a noise standard meeting is required or if the surge voltage may
be applied to the unit.

B |nstall a primary Y capacitor, with more than 470pF, near the input pins (within 50mm from the
pins).
B When the total capacitance of the primary Y capacitor is more than 8800pF, the nominal value in

the specification may not be met by the Hi-Pot test between input and output. In this case, a
capacitor should be installed between output and FG.

3.5 External capacitor on the input side Cin

B |nstall an external capacitor in between +VIN and -VIN input pins for low line-noise and for stable
operation of the power supply.

Cin DHS50A/100A : more than 22uF
DHS200A : more than 47uF
DHS50B/100B/250B : more than 0.1uF

B Cin is within 50mm from pins. Make sure that ripple current of Cin should be less than rate.

3.6 External capacitor on the output side Co

B |nstall an external capacitor Co between +VOUT and -VOUT pins for stable operation of the
power supply.

Recommended capacitance of Co is shown in Table 3.7.

B Select the high frequency type capacitor. Output ripple and start-up waveform may be influenced
by ESR/ ESL of the capacitor and the wiring impedance.

B \When output current change sharply, make sure that ripple current of Co should be less than
rating.

B Install a capacitor Co near the output pins (within 200mm from the pins).

Table 3.7 Model Temperature of Base plate

Recommended fuse Tbhp =0 ~ +100°C Tbp =-40 ~ +100°C

(normal-below type) Output voltage (v) DHS50/100 DHS200/250 DHS50/100 DHS200/250
3.3V 2200uF 2200uF 2200uFX3 2200uFX3
5V 2200uF 2200uF 2200uFX3 2200uFX3
7.5V - 2200uF - 2200uFX3
12v 470uF 1000uF 470uFX3 1000uFX3
15v 470uF 1000uF 470uFX3 1000uFX3
24V 220uF 470uF 220uFX3 470uFX3
28V 220uF 470uF 220uFX3 470uFX3
48V - 330uF - 330uFX3
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3.7 Thermal considerations
B Operate with the conduction cooling (e.g. heat radiation from the aluminum base plate to the
attached heat sink).
B Reference:8.Thermal considerations

4 Protect circuit

4.1 Overvoltage protection
B The overvoltage protection circuit is built-in. The DC output should be shut down if overvoltage

protection is activated. The minimum interval of DC ON/OFF for recovery is for 2 to 3 minutes.
* The recovery time depends on input voltage and input capacity.
®Remarks :
Please note that devices inside the power supply might fail when voltage more than rated output
voltage is applied to output terminal of the power supply. This could happen when the customer
tests the overvoltage protection of the unit.

4.2 Overcurrent protection
W Overcurrent protection is built-in and activated at over 105% of the rated current.
The unit automatically recovers when the fault condition is removed.
B Intermittent operation

When the overcurrent protection is activated, the average output current is reduced by
intermittent operation of power supply to reduce heat of load and wiring.

4.3 Thermal protection
B Thermal protection circuit are built-in.
B When this function is activated, input voltage should be turned off, and remove all possible
causes of overheat condition and cool down the unit to the normal level temperature.
B Overheat protection works around 110°C at the base plate.

A-7



Applications manual

DHS series

5 Adjustable voltage range

B Output voltage is adjustable by the external potentiometer or the external signal.
B When the output voltage adjustment is not used, leave the TRM pin open.
B Do not set output voltage over regulated, overvoltage protection might be activated.

5.1 Output voltage adjusting method by external potentiometer (DHS50/100)
B By connecting the external potentiometer (VR1) and resistors (R1, R2) more than 1/10W, output
voltage becomes adjustable, as shown in Fig. 5.1, recommended external parts are shown in
Table 5.2.
B The wiring to the potentiometer should be as short as possible. The temperature coefficient
becomes worse, depending on the type of a resistor and potentiometer. Following parts are
recommended for the power supply.

Fig. 5.1 DHS50/100

1
1 +VOoUT
Output voltage ; Q
control circuit Control Amp. S RA i R1
< f ?  RC=tkQ ! TRM
¢ —O—»
s S R
2495V T % Sraq | REKQ
A
- ~
! -VOUT
_______________________________ 1
Table 5.2 output Adjustable Range
Recommended value No. Voltg o VOUT +=5% VOUT *£10%
of external 9 R1 R2 R1 R2
potentiometer and 1 3.3V 5.1kQ 3.3kQ
resistors 2 5V 12kQ 8.2kQ
(more than 1/10W) 3 12v 15kQ 10kQ
4 15V 22kQ 3.3kQ 15kQ 2.2kQ
5 24V 39kQ 27kQ
6 28V 47kQ 33kQ
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5.2 Output voltage adjusting method by external potentiometer (DHS200/250)
B By connecting the external potentiometer (VR1) and resistors (R1, R2) more than 1/10W, output

voltage becomes adjustable, as shown in Fig. 5.3, recommended external parts are shown in
Table 5.4.

B The wiring to the potentiometer should be as short as possible. The temperature coefficient

becomes worse, depending on the type of a resistor and potentiometer. Following parts are
recommended for the power supply.

Fig. 5.3 DHS200/250
Output voltage

control circuit

9

Control Amp. é RA g—
2.495V

P =3Q =
RC=10Q
+— W\ —

N
wn
M
a

TRM R2
—O——\W\—» VR1
= RB > ! =5kQ
% =3kQ 1 1S
_______________________________;,;)—VOUT
Table 5.4 Output Adjustable Range
Recommended value No. Voltg o VOUT x=5% VOUT +=10%
of external g R1 R2 R1 R2
potentiometer and 1 3.3V 2.4kQ 2.4kQ
resistors 2 5V 5.6kQ 5.6kQ
(more than 1/10W) 3 7.5V 10kQ 10kQ
4 12v 18kQ 18kQ
5 15V 24kQ 12kQ 24kQ 8.2k
6 24V 43kQ 43kQ
7 28V 47kQ 47kQ
8 48V 91kQ 91kQ

5.3 Output voltage decreasing by external resistor (DHS200/250)
B By connecting the external resistor (R1) more than 1/10W, output voltage becomes adjustable to
decrease as shown in Fig. 5.5.

Fig. 5.5 | === o= mmmmmmmme oo .
g DHS200/250 +VOUT 1000
Output voltage !
control circuit é T +S
Control Amp. RA  — !
=3kQ é 2405V | 1 100
™ g
RC=100 ' TRM =
*—\VW\—
% =3kQ S /
_______________________________ T -VOUT 1
0% 20% 40% 60% 80% 100% 120%
V Vob/Vor[%]
1.51x Vﬂ -0.01
RD = OR [kQ]
1.0 - Voo
VOR

Output voltage is calculated by the following equation
Vor : Rated output voltage
Vop : Desire output voltage
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5.4 Output voltage increasing by external resistor (DHS200/250)
B By connecting the external resistor (R1) more than 1/10W, output voltage becomes adjustable to

increase as shown in Fig. 5.6.

Fig. 5.6 | = oo .
g DHS200/250 wouT
Output voltage i)

control circuit

Control Amp. é RA é—
2495V

P =3kQ -
RC=10Q

[3.0xvoa_1.51}vou+o.m

OR

10,000

1,000

RUKQ]

100

10

48V

—— 28V

24V

\

[

(1]}

15v

— 12V
—— 7.5V

95%

100%

105%  110%
VOU/VOR[%]

115%

3.3V
120%

RU = il kQ
Ve 1 el
VOR

Output voltage is calculated by the following equation

Vor : Rated output voltage
Vou : Desire output voltage
Viet : 2.495 [V]

5.5 Adjusting method by applying external voltage (DHS200/250)

By applying the voltage externally at TRM, output voltage becomes adjustable. Output voltage is

calculated by the following equation.

Applied voltage externally

Output voltage 1.2475

A-10

X

Rated output voltage




Applications manual

DHS series

6 Remote ON/OFF

B Remote ON/OFF circuit is built-in on input side.

Table. 6.1 ON/OFF logic [Between RC and -VIN Output voltage
Remote ON/OFF , "L" level (0 - 1.2V) or short ON
Negative
"H" level (3.5 - 7.0V) or open OFF

B When RC is "Low" level, Sink current is 0.5mA typ. When Vcc is applied, use 3.5 ~ 7V.
When remote ON/OFF function is not used, please short between RC and -VIN

Fig. 6.2 VCC
, —r
RC connection l 2 _
example @ Rrc T ©@ Re
« < 1
;"9{*—) VIN ;@T) VIN
Transistor Transistor

B LT
(s VIN ?—5—!\';}/3 VIN
.C Relay

7 Remote sensing(DHS200/250)

B DHS200/250 has a Remote sensing function.
B This function compensate line voltage drop.

7.1 When the remote sensing function is in use

Wire as close as possible

Fig. 7.1 .-
Connection when f\’é
the remote sensing ] |
o DHS200 ;s / vl VN
s n use DHS250 " [ / \/
+VOUT o -
/ /740 \| Load
-VouT ;%/ Z *co

B Twisted-pair wire or shield wire is recommended be used for sensing wire.

B Thick wire should be used for wiring between the power supply and a load. Line drop should be
less than 0.3V. Voltage between +VOUT and -VOUT should be remain within the output voltage
adjustment range.

B |f output voltage is timmed down below 60% of the rated output voltage, ripple and noise will
increase occasionally and/or over shoot occurs when start-up.
External filter attach to the output is effective to reduce ripple and noise and remote ON/OFF is
effective to avoid over shoot when start-up.

B Output voltage might become unstable because of impedance of wiring and load condition when
length of wire is exceeding 2m.

A-11
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7.2 When the remote sensing function is not in use

Fig. 7.2 :
Connection when Bﬂgggg +S T)
the remote sensing +VOUT [\ [ZLZ*' - »
is not in use VOUT =
-S ¥ \\

\.Short at pin root

B When the remote sensing function is not in use, Make sure that pins are shorted between +S
and +VOUT and between -S and -VOUT are connected.

B Connect between +S and +VOUT and between -S and -VOUT directly.
No loop wiring.

This power supply might become unstable by the noise coming from poor wiring.

8 Series operation

B Series operation is available by connecting the outputs of two or more power supplies, as shown

Fig. 8.1. Output current in series connection should be lower than the lowest rated current in
each power supply.

Fig. 8.1 (@) ()

Examples of serial Power + Zﬁ}fj; . g
operation Supply - =
m
] '
Power + ®
Supply - Power + <
Supply -

9 Redundant operation

B Parallel operation is not possible.
Redundancy operation is available by connecting the units as shown Fig. 9.1.

Fig. 9.1 +s il B

Examples of redundant +VouTt l >
operation -VOUT

Load

+S, -S : DHS200/250

W Even a slight difference in output voltage can affect the balance between the values of 11 and 12.
Please make sure that the value of I3 does not exceed the rated current.

I; must be less than a rated current value

A-12
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10 EMC consideration

10.1 Line conducted noise

(1) Overview of the conducted noise

B The switch mode power supply generates the conducted noise to the input lines.
The conducted noise can be categorized into the common mode noise and the differential mode
noise.

B CISPR and FCC standards have been used as a world wide benchmark especially for line
conducted interference levels.
If an EMI specification such as CISPR standard must be met, additional filtering may be needed.
The common mode noise exists between the input terminals and CASE pin.
The most effective way to reduce common mode noise are to bypass from the input lines to
CASE pin with Y capacitor (CY) and the common mode choke (L1).

Fig. 10.1 shows the overview of the path of the common mode noise.
B The differential mode noise exists between the input terminals.

The most effective means to reduce differential mode noise are to bypass the input lines with
X capacitors (Cx3, Cx4) and the normal mode choke (L2).
Fig. 10.2 shows the overview of the path of the differential mode noise.

Fig. 10.1 L1 h
Common mode e ’ o +VIN
noise path L’QQQQJ l
Cx?2
T Cv

—Cx1
commaon 3_ » VIN

mode noise

L O . * CASE
1 r

Differential mode
noise path
differential -4
mode noise Cx3 Cx4
-VIN |

O—w _I_ | 1T -

Qo 1_ & CASE

1

B The DHS provide the normal mode choke (L3) to reduce the differential mode noise.
Install the capacitor (Cx4) to reduce the differential mode noise.
The most effective way to reduce the differential mode noise are to install since X capacitor
(Cx3) and the normal mode choke (L2).

B The leakage inductance of the common mode choke (L1) works as the normal mode choke.
The normal mode choke (L2) is not necessary.
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(2) Recommended of noise-filter
B Fig. 10.3 shows the recommended circuit of noise-filter which meets CISPR Pub. 22 Class A
and the noise level.
DHS50A05 : AC90V INPUT, 5V20A OUTPUT

Fig. 10.3
Recommended circuit
and noise level
(CISPR Pub.22 Class A)

ss1 2;‘0 y c8 C9
AL Cc1 L1 c2 L2 c3 H +Vo 1OuF 2200uF
L) 0apF 2mH 0ApF  2mH  0.ApF ik &
. . L
1 ologee 1T Lo T DHS100A _ o
B D R S L B A
AC(N) N NN | D
c11 L cl2 — l
T T C13 i —
FG 2200pF 2200pF 2200pF l 1
O
L1,L2 SC-05-200(TOKIN)
C1,C2,C3 0.1uF(LE104-FX:OKAYA)
C4 400V470uF(KMS series : NIPPON CHEMI-CON)
SS1 D3SBAG6O(SINDENGEN)
C8 50V10uF(Monolithic Ceramic Capacitors)
C9 10V2200uF(LXZ series : NIPPON CHEMI-CON)
Cli~C14 AC250V2200pF(CD45 series : TDK)
or equivalent.
DHEE0AO0E J(_.:imit ;B 55022/27 (ITE) Class A
:: e e
AP AAY
£o ESVSGRVES
_ Level= ANWIUWED
0.5 =] =] 1.00 Frenuenes 5.00 10.00 I—:/I:'I(]J;j-l
Frejyuency (Harm [Line |Reading Factor |Level Lirnit Wlargin Pass! |Remark
MHz Phasge |[dBi(u") dB dEu') dBiu) dB Fail
QF A QP AW AP AV JOF AN
0. 45529 =] 21.3 16 10| 31.3 & 79 BE| 47.7 40|Pazs
047026 e 17.8 14 101 28] 241 79 2] 21| 41.9|Fass
29,4756 =] 21.4| 155 11 32.4| 265 73 BO| 406 33.5/Pas=s
29,4504 L, 253 200 106B| 359 306 73 GOl 37.1] 29.4|Pass
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W Fig. 10.4 shows the recommended circuit of noise-filter which meets CISPR Pub. 22 Class A
and the noise level.

DHS50B05 : AC230V INPUT, 5V20A OUTPUT

Fig. 10.4
Recommended circuit
and noise level

(CISPR Pub.22 Class A)

+Vo

DHS100B

C4
ss1
Cc1 L1 c2 L2 C3 e,
AC(L) 0apF 3mH 01pF  3mH  O0.IpF if
1 Cogeo) T L) [
T, T (@ T
~ RC
AC(N)
Cl1 p— C12 _
FG 2200pF 3300pF
o
L1,L2 SC-05-300(TOKIN)
C1,C2,C3 0.1uF(LE104-FX:OKAYA)
C4 400V100uF(KMS series : NIPPON CHEMI-CON)
SSs1 D3SBAG60(SINDENGEN)
C8 50V10uF(Monolithic Ceramic Capacitors)
C9 10V2200uF(LXZ series : NIPPON CHEMI-CON)
Cl1 AC250V2200pF(CD45 series : TDK)
C12,C13 AC250V3300pF(CD45 series : TDK)

or equivalent.

Cc8

Cco
10uF 2200uF

zZz

LINE CONDUCTIO

Model Nam e
Model No.

N

DHS50BO0OS

Temp.
Hum i.

25
45

Serial No. D ate 2009/4/20 16:00
Points 4 Test Equip. R3132,ESPC
Detector PEAK/QP/Ave. Load Line 100m m
Line Mode VA/VB Comment S.SAW ADA
Power Supply 230V (1 Phase) 50H z
Limitl: [EN 55022] Class A(QP)
Limit2: [EN 55022] Class A(Ave.)
90 Lim itl1(Q P) E—
— 80 Lim it2(Ave.)
> VA(PEAK) E——
= 70 VB (PEAK) -
2] VA(QP) o
2 60 VA(Ave.) ©
= VB (QP) ><
;:) 50 & p= ] \/B(ive.) >
L " |
= O | Al ARRTN 230V(1 Phase) 50Hz
R ey | | L
- it i
2
o R
150k 300k 700k 1M 3M TM 10M 30M
Frequency [H z]
Frequency | Meter Reading | Meter Reading Factor Level(Ave.) | Level(QP) Line Limit(Ave.) | Limit(QP) | Margin(Ave.) [ Margin(QP)
[MHz] (Ave)[dBV] | (QP)[dBuV] [dB] [dBuV] [dBuV] [dBuV] [dBuV] [dB] [dB]
0.1557 235 40.1 9.8 33.3 49.9 VA 66 79 32.7 29.1
14.7357 20.4 35.9 10.2 30.6 46.1 VA 60 73 29.4 26.9
0.1786 225 30.3 9.8 32.3 40.1 VB 66 79 33.7 38.9
15.6488 23.6 41.2 10.2 33.8 51.4 VB 60 73 26.2 21.6
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B Fig. 10.5 shows the recommended circuit of noise-filter which meets CISPR Pub. 22 Class A
and the noise level.

DHS250B24 : AC230V INPUT, 24V10.5A OUTPUT

Fig. 10.5 C4 c8 C9

o Ss1 270uH
Recommended circuit c1 L1 c2 L2 C3 e, . 4.7uF  470uF

+Vo

. AC(L)
and noise level 0.33uF 3mH 0.IpF  3mH  0.1pF x x

O >» 0O r

(CISPR Pub.22 Class A) L Uogee) T LConge) [ i DHS2508 L
T o) T (oo T
RC
AC(N) N N |
ci1 L cl2 L l
I T C13
G 2200pF 3300pF 3300pF—1—
O
L1,L2 © SC-05-300(TOKIN)
c1 . 0.33pF(LE104-FX:OKAYA)
C2,C3 © 0.1pF(LE104-FX:OKAYA)
c4 . 400V270uF(KMS series : NIPPON CHEMI-CON)
Ss1 © D3SBAG0(SINDENGEN)
C8 . 50V4.7uF(Monolithic Ceramic Capacitors)
C9 : 35V470uF(LXZ series : NIPPON CHEMI-CON)
Cl1 . AC250V2200pF(CD45 series : TDK)
C12,C13 : AC250V3300pF(CD45 series : TDK)
or equivalent.
LINE CONDUCTION
Model Name :DHS250B24 Temp. 25°C
Model No. : Humi . 45%
Serial No Date 2009/10/6 14:16
Points 3 Test Equip. R3132,ESPC
Detector PEAK/QP/Ave Load Line 100mm
Line Mode VA/VB Comment RYOU HOU
Power Supply AC 230V 50Hz
Limit1 [EN 55011] Class A Gr.1(QP)
Limit2 [EN 55011] Class A Gr.1(Ave.)
90 Limit1(QP) _—
Limit2(Ave.)
_.80 VA (PEAK) E—
- VB (PEAK) —
=570 VACQP) o
@ VA(Ave.) <
Zeof HHEAN.-
© 50 B
S a0 it
2o Mo L ! WL AC 230V 50Hz
: S A A RN
1105 k200k 300k 500k700k 1M 5N N oM 20 30M

2 3
Frequency [Hz]

Frequency | Meter Reading | Meter Reading Factor Level(Ave.)| Level(QP) Limit(Ave.) [ Limit(QP) | Margin(Ave.) | Margin(QP)

Line

[MHz] (Ave)[dBuV] | (QP)[dBUV] [dB] [dBuV] [dBuV] [dBuVv] [dBuV] [dB] [dB]
0.1772 22.8 43.3 9.8 32.6 53.1 VA 66 79 33.4 25.9

21.1246 43.7 48.4 10.3 54 58.7 VA 60 73 6 14.3
0.1554 22.7 39.7 9.8 325 49.5 VB 66 79 335 29.5
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10.2 Radiated noise

B High-frequency noise is radiated directly from the module, the input lines and the output lines to
the atmosphere.

The noise-filter (EMC component) is required to reduce the radiated noise.
B The effective ways to reduce the radiated noise are to cover units with the metal plate or film.

10.3 Output noise

B Install an external capacitor Co between +VOUT and -VOUT for stable operation and low output
noise.

Recommended capacitance of Co is shown in Table 10.7.

B Install a capacitor C1 (ceramic capacitor) for low output high-frequency noise.
B Install a capacitor CY, with more than 2200pF, for stable operation and low output noise.

Fig. 10.6 = 100mm >
Measuring method of CY=2200pF Measuring board
- Lre +sl~\

the output noise

BW:100MHz Coaxial Cable

—_— _/;'I )
‘ /_/.» +VIN +VOUT A
DC i )7 codd | =lor
input ~<RC | Load
K|
‘ ____7_};« ZVIN  -VOUT — \.J;A
Tﬁ FG s} o
CY=2200pF
Oscilloscope | ’_q_ ] 1.5m 50Q

1 R=50¢
| &1 c=0.01¢F |+S -S: DHS200/250
C:3.3-15V 10UF

24 - 28V 4.7UF
48V 22UF

Table 10.7 Model Temperature of Base plate
Measuring method of Tbhp =0 ~ +100°C Tbp =-40 ~ +100°C
the output noise Output voltage (v) DHS50/100 DHS200/250 DHS50/100 DHS200/250
3.3V 2200uF 2200uF 2200uFX3 2200uFX3
5V 2200uF 2200uF 2200uFX3 2200uFX3
7.5V - 2200uF - 2200uFX3
12v 470uF 1000uF 470uFX3 1000uFX3
15v 470uF 1000uF 470uFX3 1000uFX3
24V 220uF 470uF 220uFX3 470uFX3
28V 220uF 470uF 220uFX3 470uFX3
48V - 330uF - 330uFX3
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B Fig. 10.8 show the output noise level.
DHS100A05 : DC110V INPUT

Fig. 10.8 5V 0A

5V 10A 5V 20A
Output noise
] T W T
TTTTT A A ,[v”v.w VINTATATATA

10mV/div
2us/div

10mV/div
2us/div

10mV/div
2us/div

B Fig. 10.9 show the output noise level.
DHS100BO05 : DC280V INPUT

Fig. 10.9 5V 0A 5V 10A 5V 20A
Output noise

ANA /\/’H\ﬁ%ﬂ ANADNDANNDRIA
VMYV VY VY VIVVMM Y VY

-

20mVv/div
2us/div

20mV/div
2us/div

20mVv/div
2us/div

B Fig. 10.10 show the output noise level.
DHS250B24 : DC280V INPUT

Fig. 10.10 24V 0A

24V 5.0A 24V 10.5A
Output noise
e Va NI AN NI A £, AN
Fm W || b P LIy M7 W WS
s ( 7
50mV/div 50mV/div 50mV/div
2ps/div 2us/div 2us/div
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11 Thermal Considerations

B To ensure operation of power module, it is necessary to keep baseplate temperature within the
allowable temperature limit. The reliability of the power module depends on the temperature of
the baseplate. In order to obtain maximum reliability, keep the aluminum base plate temperature
low.

B Proper thermal design makes higher MTBF, smaller size and lower costs.

11.1 Efficiency and Dissipation power
B Not all of the input power is converted to output power, some loss is dissipated as heat power
module inside. To determine the internal power dissipation, give 1 - 2 % margin of the efficiency
value which is calculated by Characteristics of Efficiency vs. Output current.

B Efficiency is defined as percentage of Output power vs Input power. Efficiency (E) depends on
input voltage and output current. Refer to the individual data.

Fig. 11.1 a (Ambient temperature)

Internal power 5 I
dissipated <‘% <ﬁ_< D H

\ Airflow
|E,:\ il_\ \

\I | |
L
E Heat sink
\<\ Module —
[N LI /
ek Baseplaté
Thermal grease or Thermal pad
Pin = Vin x lin Pin  : Input power (W)
Pout = Vout x lout Pout : Output power (W)
Pout : issi
n= : x 100 Pd . Internal power dissipated (W)
Pin n . Efficiency (%)
1-
Pd = x Pout
n
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11.2 Thermal resistance

B |n most applications, heat will be conducted from the baseplate into an attached heat sink. Heat
conducted across the interface between the baseplate and heat sink will result in a temperature
drop which must be controlled. As shown in Fig. 11.2, the interface can be modeled as a
thermal resistance' with the dissipated power flow.

Fi.g. 11.2 Te 5eh ohea
Thermal resistance M " Ta The thermal resistance of heat sink
is calculated by following equation.
CD T Tc-Ta
fh-a = =———— - 6c-h
Pd

0 h-a : Thermal resistance of Heat sink (°C/W) (Heat sink - Air)

0 c-h : Contact thermal resistance (°C/W) (Baseplate - Heat sink)

Pd . Internal power dissipated (W)

Tc : Baseplate temperature (°C)

Ta : Ambient temperature (°C)

B Contact thermal resistance is between baseplate and heat sink. To decrease the contact thermal
resistance, use thermal grease and thermal pad. When using thermal grease, apply in a uniform
thin coat.

The thermal grease and thermal pad have the following respective features.
(1) Thermal grease : low thermal resistance (0.2 - 0.3°C/W).
(2) Thermal pad. : higher than thermal grease (0.3 - 0.4°C/W).
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11.3 Efficiency vs output current

DHS50A
DHS50A05
90
L i —
&80 S
>
[¢] .
E 15 ;
g .
E 70 X - - - Vin=60V
65 ’ Vin=110V [|
Vin=160V
60 L
0 3 6 9 12
Output current [A]
90 DHS50A12
85 e T =
= 80 =
> L
2 75 , /
8
[8)
E 70 - - Vinz60V ]
65 —— Vin=t10V ||
l Vin=160V
60 L
0 1 2 3 4 5
Output current [A]
90 DHS50A15
85 e
- 80 /
E 75 /
[¢]
E 70 - - - Vin=60V ]
65 —— Vin=t10V ||
Vin=160V
60
0 1 2 3 4
Output current [A]
9% DHS50A24
85 S

o

Efficiency [%]
~J ~ (o)
ol

0 / -« - Vin=60V
65 —— Vinti0v |
Vin=160V
60 L

o
o

05 1.0 15 2.0 2.5
Output current [A]

Efficiency [%]
D [=2] ~ ~ oo (o] o
o (2] o (4] o (3, o

Efficiency [%]
[=2] D ~ ~ oo (-] o
o ol o ol o (3] o

Efficiency [%]
D [=2) ~ ~ (=] (-] ©
o (4.} o [&,] o o o

Efficiency [%]
D [=2] ~ ~ (=] oo [{=]
o (4] o (4, o (3] o

DHS100A
DHS100A05
P T r i
=== Vin=60V [
—— Vin=t10V |
Vin=160V
I
5 10 15 20 25
Output current [A]
DHS100A12
- = = Vin=60V
Vin=110V ||
Vin=160V
I
2 4 6 8 10
Output current [A]
DHS100A15
/._.._m.—:r_.T
- - = Vin=60V
—— Vin=t10v ||
Vin=160V
T
2 4 6 8
Output current [A]
DHS100A24
P e I
//
- == Vin=60V []
Vin=110v ||
Vin=160V
I
1 2 3 4 5

Output current [A]
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= 85
380
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65 Vin=160V ||
60 L
10 20 30 40 50
Output current [A]
DHS200A12
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— = |
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380
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5 10 15
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= 85
380
&
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85
80
75
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60
55
50

Efficiency [%]

90
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80
75
70
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60

Efficiency [%]
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80
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70
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Efficiency [%]
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DHS50B03
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Output current [A]
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- = = :Vin=200V []
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Vin=400V
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3 6 9 12
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e —
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95
90
85
80
75
70
65
60

Efficiency [%]

95
90
85
80
75
70
65
60

Efficiency [%]

Efficiency [%]
~N N
[4;]

DHS250B03

- - - Vin=200V ||

Vin=280V

Vin=400V ||

DHS250B

95

©
o

N N 0 o
a O o

o

Efficiency [%]

o o
o o

20 40 60

Output current [A]

DHS250B05

- - - -Vin=200V ||

Vin=280V

Vin=400V

© ©
o O O

Efficiency [%]
O N N 00
&S a o

=2}
o

20 40 60

Output current [A]

DHS250B07

- - - Vin=200V ||

Vin=280V

Vin=400V |]

10 20 30 40
Output current [A]

DHS250B12

- - - Vin=200V |

Vin=280V

Vin=400V
T

5 10 15 20 25
Output current [A]

95
90
85
80
75
70
65
60

Efficiency [%]

95
90
85
80
75
70
65
60

Efficiency [%]

A-23

DHS250B15
_-/' — i
- = = :Vin=200V ||
Vin=280V 1
Vin=400V
T
5 10 15 20
Output current [A]
DHS250B24
- - - :Vin=200V ||
Vin=280V 1
Vin=400V
T
3 6 12
Output current [A]
DHS250B28
LT
- - - -:Vin=200V ||
Vin=280V 1
Vin=400V
T
2 4 6 8 10
Output current [A]
DHS250B48
_ .-
- - --:Vin=200V ||
Vin=280V i
Vin=400V
T T
1 2 3 4 5 6

Output current [A]



DHS Series

12 Derating

12.1 Cooling

B Use with the conduction cooling (e.g. heat radiation by conduction from the aluminum base plate
to the attached heat sink).

W Fig. 12.1 shows the derating curve based on the aluminum base plate temperature. In the
hatched area, the specification of ripple and ripple noise is different from other areas.

B The aluminum base plate temperature can be measured at point A or point B.
In case of point B, please take 5deg temperature margin from the derating characteristic of

Fig. 12.2.
Fig. 12.1 DHS50/100
. @
Derating curve 100 77 o ——— N
= 77 / (TDHS100B24 28 AN
= AT (DOthers N
T FD s f
E J
=] i ¥ |
3 VA !
= 15 ]
0 : - !
[B5)
-40 20 0 20 40 60 20 100 110
Aluminum base plate temperature Tc [TC]
DHS200A
100 i I ' o
—_ 777 1 1 ]
= IV (TDHS200A05 T
B LINIT @Others [
8 20 K J_:' T T
— i ri
- ¢ iy
8 / I
=1 15 T7F 7T
0 /! /! i ¥ | /
(73] (8%)
40 20 0 20 0 60 "Bo™ 100110
Aluminum base plate temperature Tc [T]
DHS250B
100 7 T T T 7 ' -
— Iy ) I I I I 1 T T haL
& i1 (MDHS250812,48 -
g I @Others ,
E 5':' Fi 7 T T I\i:l
= { i y !
8 LAY X X
=1 15 T l
D ! £ i / r'r L
(75) (85)
-40 20 0 20 40 ) 80 100 110
Aluminum base plate temperature Tc [TC]
Fig. 12.2 Tc measuring point A Tc measuring point B

Measuring point W
Aluminum bas;a plate \

DHS50/100

Aluminum base plate

DHS200/250
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13 Thermal curve

Shown the Thermal curve with measuring environment as shown below.
Verify final design by actual temperature measurement.

13.1 Measuring environment

Fig. 13.1 Wind tunnel Measuring Point of Wind velocity FAN(90 X 90)
Measuring environment X |/ /\ﬂ
. Heat sink |module & - :
=] £\
& P PWB v~ TS
= | ww el
N =T I
(125) =) (470)
~ (500) : ‘
_ Dimensions : mm
(800)
Fig. 13.2
Measuring method £ Airflow
Heat sink
e
\ Module ™
PWB Thermal grease
Al. baseplate
B Example

Conditions Load factor : 80 [%]
Ambient temperature : 60 [°C]

Shown in Fig. 13.3, it is necessary to keep the wind velocity more than 1.0m/s. Refer to 13.2
Thermal Curves. Keep the baseplate temperature is lower than its derating curve temperature. Refer
to 11.1 Baseplate temperature.

Measure the baseplate temperature at the center of the baseplate.

Fig. 13.3
Example of Thermal Tc:Measuring point
curves 14

i
0.1m/s i /

1

H

(Natural 1
Convention)

= 0.5m/s (100LFM) H

1

1

Lm— 1.0m/s (200LFM)

Aluminum base plate
“—~e— 2.0m/s (400LFM) i

Load factor [%]
© o o0oo0ooo0ooo
P N W s> OO N 0O ©

o

o

20 40 0 80 100
Ambient temperature[°C]

A-25



Applications manual

DHS series

13.2 Thermal curves

DHS50A05 . DHS50A12/15/24
1:: -\\- \W\e\ Air Velooity E 1:: -\ \ ﬁ Air Velocity
" -\\ \ \ x 8- 0.m/s (Natural ir) : % \\ \\ \\\ \)i 0 0.1m/s (Natural ai
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i
DHS100A05 ' DHS100AT 2/15/24
i
100 —c\ i 100 \ \
1
90 Air Velocity I 90 N Air Velocity
i
% \ \ —8—0.1m/s (Natural air) | ” \ -0—0.1m/s (Natural air)
\ \ \ - 05m/s (100LFW) i \ \ \ \ - 05m/s (100LFM)
70 —-1.0m/s (200LFM) : 70 8- 1.0m/s (200LFM)
\ \\ \ = 15m/s (300LFM) \ \ \ =% 1.5m/s (300LFM)
60 : 60
o '\ \ ~0-2.0m/s (400LF) = \ \ \i 0= 20m/s (400LFW)
< 50 - 25m/s (500LFM) : < 50 - 25m/s (500LF)
3” N | NN
) X ; )
AN i ANIEEAVARR!
30 \P i 30 \\
i
2 I i 2
i h
10 ' 10
!
0 ! 0
20 40 60 80 100 ! 20 40 60 80 100
Ambient temperature [C] : Ambient temperature [C]
i
F-QB-F1/F2 (H=12.7mm) [ F-QB-F1/F2 (H=12.7mm)
!
1
100 ! oq ; 100 T x
ANAN _\ ! N\ NEAY Y\
90 Air Velocity i 90 Air Velocity
Ny \ \ —8—0.1m/s (Natural air) ' \ \ \ \L\ ~8—0.1m/s (Natural air)
% X i %
\ \ —&—0.5m/s (100LFM) ] \ \J —&—0.5m/s (100LFM)
70 - 1.0m/s (200LFM) ! 70 \A 8- 1.0m/s (200LFM)
\ \ =¥ 1.5m/s (300LFM) : \ \ =% 1.5m/s (300LFM)
60 . 60
= N \ ~0-2.0m/s (400LFW) ] \ \ \ \ X 0~ 2.0m/s (400LFM)
o 50 £ 2.5m/s (500LFM) ! o 50 £ 2.5m/s (500LFM)
8 IR
" N
NEAN i NV
i
30 )\ . NV
i
0 ; 0 \
i
10 ; 10
i
0 i 0
20 40 60 80 100 ! 20 40 60 80 100
Ambient temperature [C] ! Ambient temperature [C]
i
i
F-QB-F3/F4 (H = 25.4mm) i F-QB-F3/F4 (H = 25.4mm)
!
100 " =\ Tp\ : 100 " K-p\
90 \ \ Air Velocity : 90 \ -\- \ \‘ Air Velocity
0 \ \ \ -0—0.1m/s (Natural air) ' % \ \ \ L\ —8—0.1m/s (Natural air)
\ -\ \ —&—0.5m/s (100LFM) : \ \ X & —&—0.5m/s (100LFM)
70 -8 1.0m/s (200LFM) i 70 X —-1.0m/s (200LFM)
\ \ \_ \ ¥ 15m/s (300LFM) ! \ \ \\\ %= 15m/s (300LFM)
60 V| \ 1 60
= '\ \\ 0= 2.0m/s (400LFM) - \ \ \& x ~0-2.0m/s (400LFW)
o 50 I 25m/s (500LFM) . o 50 I 25m/s (500LFM)
ﬁ’ DEANEN | NV
40 ! 40
ANEN ’ N [
30 ! 30
’ NERUAN
0 : 0 \
i
10 i 10
i
0 ; 0
20 40 60 80 100 1 20 40 60 80 100
Ambient temperature ['C] | Ambient temperature [°C]
i

F-QB-F5/F6 (H=38.1mm)

A-27

F-QB-F5/F6 (H=38.1mm)




Applications manual

DHS series

Ambient temperature [°C]

Ambient temperature [°C]

DHS200A05 . DHS200A12/15/24
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14 Heat sink size and Thermal resistance

B Quarter Brick size
Heat sink is prepared in DHS series Optional Parts.
Chart : List of Heat sink for DHS50/100 series

Size[mm Thermal resistance[°C/W]
No. Model Convection . Style
H W D Force Air Y
(0.1m/s)
1 F-QB-F1 12.7 58.4 37.6 14.0 Horizontal
2 F-QB-F2 12.7 58.7 37.3 ) Vertical
3 F-QB-F3 25.4 58.4 37.6 75 Refer Horizontal
4 F-QB-F4 25.4 58.7 37.3 ’ Fig.14.1 Vertical
5 F-QB-F5 38.1 58.4 37.6 50 Horizontal
6 F-QB-F6 38.1 58.7 37.3 ) Vertical
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H Half Brick size

Heat sink is prepared in DHS series Optional Parts.
Chart : List of Heat sink for DHS200/250 series

Size[mm] Thermal resistance[°C/W]
No. Model Convection . Style
H W D Force Air v
(0.1m/s)
1 F-CBS-F1 12.7 57.9 61.5 75 Horizontal
2 F-CBS-F2 12.7 58.4 61.0 ’ Vertical
3 F-CBS-F3 25.4 57.9 61.5 46 Refer Horizontal
4 F-CBS-F4 25.4 58.4 61.0 ’ Fig.14.2 Vertical
5 F-CBS-F5 38.1 57.9 61.5 3.0 Horizontal
6 F-CBS-F6 38.1 58.4 61.0 ’ Vertical
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